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16
There have been many studies reporting the factors affecting N 2 O production in AOB. anoxic to aerobic) when ammonia had been accumulated. However, NO was mainly 16 produced during anoxic conditions. The relationship between the ammonia oxidation 17 rate and the NO production rate was found to be linear for a pure culture of
18
Little is known about the factors affecting NO production and its relationship with N 2 O. case of AOB NO would not be affecting their main metabolic pathway [17] .
10
This study aims at investigating the effect of ammonia oxidation rate on NO production 11 and assesses its relationship with N 2 O. Also, the effect of pH and DO on the production 12 of NO and N 2 O was explored in an enriched AOB culture. analysed.
11
The synthetic wastewater had the characteristics of a typical anaerobic digester liquor.
12
The wastewater composition was modified from Kuai The N 2 O and NO emissions were continuously analysed by commercial gas analysers.
23
NO was analysed via a chemiluminescence gas analyser CLD64 (Eco Physics, Dürten, Switzerland). N 2 O was analysed with an infra-red gas analyser V-A 3000 (Horiba, is the gas flow rate (L/min) 12 is the time interval by which the off-gas N 2 O and NO concentration was recorded
13
A homologous calculation was done for the NO emission but the concentration of NO
14
(g NO/L) was multiplied by 14 g/mol instead of 28.
15
In order to calculate the N 2 O and NO production rates equations 2 and 3 were used:
V is the volume of the reactor at the moment that the MLVSS were taken 1 is the interval of time during which the N 2 O or the NO production rates were 2 calculated.
3
Ammonia oxidation specific rate was calculated as follows:
3. Results % of the bacterial community was targeted with the AOBmix probe.
13
Ammonia was consumed and nitrite was produced in both aerobic phases. There was a 14 peak of N 2 O and NO at the beginning of the cycle (Fig 1) . These emissions were 15 produced during the first 5 minutes of the cycle and then decreased very quickly. The 16 peak of N 2 O was much greater than the one of NO (500ppmv and 6ppmv, respectively).
17
The peak of N 2 O decreased sharply after the addition of ammonia but the production of AORsp in NO (Fig. 3a) and N 2 O production rates (Fig. 3b) . the N2O vs AOR data).
10
Linear correlations were found with the ammonium concentration (Fig A.1 ). This is due 11 to the fact that an increase on ammonia resulted in an increased AOR (Fig A. 2) which 12 has been previously reported to be the true factor affecting N 2 O emissions [7] .
13
During these tests, some sludge samples were taken to conduct a chemical staining for set-point was increased to 2.5-3 mg O 2 /L. NO had a similar pattern as in the other test.
10
Its concentration remained stable under each DO set-point only increasing when the set-11 point was increased. Also, a test was conducted with RO water to assess the effect of increasing the pH with 4 NaOH (Fig A.4) but no emissions were detected in that case. was only active when DO was high and nitrite was low which is not the case here.
11
When anoxic conditions were applied in the reactor, an immediately production of NO
12
and N 2 O was observed. The production of NO was 7 times higher than that of N 2 O. was not present but there was nitrite and pH was changed which corroborates with our 12 results (Figure 8a ). On the other hand, NO was produced chemically in the tests. Each
13
time HCl was added, there was a peak of NO that decreased sharply after the addition.
14 This production could be due to the deprotonation of HNO 2 (Eq. The results from this study highlight the importance of monitoring NO in addition to 
